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for then the purebred stock can be produced immediately and main-
tained subsequently by the more extensive pool of frozen semen.
Thus the ideal package for cryopreservation is a small embryo store
(100 to 200 embryos) combined with a semen store.

The first cryopreservation of mammalian embryos followed by
live birth was reported in mice (Whittingham et al., 1972). Since
then, embryos of about 20 mammalian species have been successfully

can be retained indefinitely through judicious sampling and cryopreser-
vation of semen and embryos. The capacity to regenerate commercial
stocks can also be preserved through the long-term storage of semen
and embryos. Studies have amply demonstrated that cryopreservation
is genetically sound and provides cost-effective insurance against loss
of genetic diversity (Smith, 1984a,b). This strategy is most feasible in
cattle and sheep, where use of frozen semen and embryos is most com-
mon, but it will be more difficult in swine and poultry, where embryos
cannot be frozen and use of frozen semen is less common. Studies on
the cryobiology of the latter species thus become a priority.

Similar arguments can be made for the potential impact of molecu-
lar biology, which allows identification of genetic diversity at the mo-
lecular level. Its impact on commercial livestock populations cannot
yet be predicted. However, the possibility that future commercial stocks
will contain many genetically altered individuals must be considered.
Depending on the source of the introduced genetic material, these ani-
mals could represent an enhancement of genetic diversity through the
introduction of novel genes to the species. It seems more likely, how-
ever, that losses in overall genetic diversity could occur if commercial
populations are founded from a limited sample of genetically manipu-
lated individuals.

Molecular technologies can also be used to enhance conservation
efforts. Animals selected for conservation can be documented at the
molecular level to possess desired genetic characteristics. DNA librar-
ies, which possess cloned fragments of an animal's genome, can also
preserve the genetic material of endangered stock for future use or
study. However, the present inability to directly use DNA in these
libraries for improving livestock means that they should not be seen as
a substitute for proven methods of conservation.

Recognition of the need to conserve genetic diversity must become
an integral part of genetic improvement programs. The livestock breeder
and molecular geneticist must be free to continue to attempt to maxi-
mize rates of improvement in livestock species, secure in the knowl-
edge that the same technologies that facilitate improvement efforts can
also aid in securing the levels of genetic diversity required to meet
unforeseen future needs.